Aeronautical satellite system characteristics and propagation factors through 1971 by Mueller, E. J.
N71-24942
 
AERONAUTICAL SATELLITE SYSTEM CHARACTERIS-
TICS AND PROPAGATION FACTORS THROUGH 1971 
E. J. Muelier 
Goddard Space Flight Center 
Greenbelt, Maryland 
March 1971 
Distributed .., 'to faster, serve 
and promote the nation's 
economic development 
and technological 
advancement.' 
NATIONAL TECHNICAL INFORMATION SERVICE 
U..DPRTETO.CMEC 
T *0
*0 a 
*0 
This document has been approved for public release and sale. 
https://ntrs.nasa.gov/search.jsp?R=19710015466 2020-03-23T17:18:20+00:00Z
X-490-71-91 
FREPRIN)' 
AERONAUTICAL SATELLITE SYSTEM,
 
CHARACTERISTICS AND PROPAGATION
 
FACTORS THROUGH 1971
 
E. J. MUELLER 
-MARCH 1971 
ReprodUCd b(IIACAL 
NATIONAL TECsERVICEINFORMATION 
sptingfiold, Va 22151 
GODDARD SPACE FLIGHT CENTER 
GREENBELT, MARYLAND­
N71-24942 /44 
ASA O RNU ER) (THRU) 
O J(AGES....(CODE) 
u (NASA CR ORTMX OR AD NUMBER) (CATEG'ORY) IL i * 
AERONAUTICAL SATELLITE SYSTEM 
CHARACTERISTICS AND PROPAGATION 
FACTORS THROUGH 1970 
E. J. Mueller 
March 1971 
TABLE OF CONTENTS
 
Page 
INTRODUCTION . ... . ....... . 1
 
AIR TRAFFIC SYSTEM REQUIREMENTS ......... . ...... 4
 
COMMINICATION SYSTEM REQUIREMENTS ... . .. . 9
 
SURVEILLANCE AND NAVIGATION SYSTEM REQUIREMENTS .... 15
 
SATELLITE DESIGN .............. ... 31
 
AIRCRAFT EQUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . 33
 
EARTH-SPACE PROPAGATION: GENERAL . . . .. . 34
 
IONOSPHERIC PHENO1ENA .... .... .... ... 40
 
VHF PROPAGATION (100-400 MHz) - IONOSPHERIC ABSORPTION . . 44
 
VHF PROPAGATION (100-400 MHz) - IONOSPHERIC SCINTILLATION . . .. . . 48
 
VHF PROPAGATION (100-400 MHz) - MULTIPATH AND POLARIZATION . ... 55
 
L-BAND PROPAGATION (1600 MHz) - IONOSPHERIC AND TROPOSPHERIC
 
SCINTILLATION ....... ... ....................... ..... 58
 
L-BAND PROPAGATION (1600 MHz) -"MULTIPATH .... ............. .... 59
 
L-BAND PROPAGATION (1600 MHz) -NOISE . . . . . . . . . . . . . .. . 60
 
i 
BIBLIOGRAPHY
 
AIR TRAFFIC CONTROL
 
The documents listed in this bibliography are sub-divided into thirteen 
categories according to their technical content: 
Air Traffic System Requirements - That material dealing with general 
requirements for air traffic control systems including studies of traffic 
volume and distribution. This section also includes papers on message 
characteristics. 
Communication System Requirements - That material dealing specifically with 
communications requirements and systems design concepts for air traffic 
control satellites including material dealing with multiple access techniques, 
modulation techniques, signal processing, frequency management, interference 
studies, voice intelligibility, and data error rates. 
Surveillance and Navigation System Recuirements --- Material dealing with 
position location requirements and associated system design concepts 
including material dealing with signal processing and modulation techniques, 
frequency management and position errors. 
Satellite Design - Material dealing with satellite orbital positioning, 
stabilization techniques and satellite antenna and transponder designs. 
Aircraft Equipment - Material dealing with aircraft commication/navigation 
equipment design including aircraft antenna for use with satellites. 
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